F or decades, blood pressure (BP) measurement at a physician's office has been considered the cornerstone in the diagnosis and management of hypertension. However, BP measurement by a physician may induce an alerting reaction in the patient, which is manifest by a transient increase in BP, usually called the "white-coat effect" (WCE).
F or decades, blood pressure (BP) measurement at a physician's office has been considered the cornerstone in the diagnosis and management of hypertension. However, BP measurement by a physician may induce an alerting reaction in the patient, which is manifest by a transient increase in BP, usually called the "white-coat effect" (WCE). 1 WCE could possibly impair the appropriateness of clinical evaluations and decision making (e.g., overdiagnosis, underestimate of effectiveness, use of unnecessary medication).
It is important to differentiate between the WCE (isolated increase in BP, expressed in millimeters mercury [mm Hg]) and white-coat hypertension (WCH), defined as a condition in which office BP is persistently elevated (equal to or greater than 140/90 mm Hg), while out-of-office BP is within the normal range (less than 135/85 mm Hg). Thus, the WCE and WCH are different entities.
The problem of the WCE can be overcome with the use of out-of-office BP measurements, such as either ambulatory BP monitoring (ABPM) or home BP monitoring (HBPM). 2 Compared with BP measurement at a physician's office, both ABPM and HBPM provide a greater number of BP readings in more realistic circumstances and may lead to an improved assessment of patients' ''true'' BP levels. Additionally, these approaches show a better correlation with target organ damage (e.g., carotid atherosclerosis) and better predict cardiovascular events, such as nonfatal myocardial infarction, nonfatal stroke, or death. [3] [4] [5] Moreover, the ABPM register provides extensive information on several BP parameters, including average BP (daytime, nighttime, 24 hours), BP variability, morning BP surge, or nocturnal fall in BP, among others. For these reasons, ABPM, as the reference, and HBPM, as a complement, are currently considered valuable methods in the diagnosis and management of hypertension. 2, [6] [7] [8] [9] Despite its usefulness, ABPM is not available for the entire hypertensive population. On the other hand, although HBPM is cheaper and more widely available than ABPM, this method may not be recommended in some situations, such as learning disability, risk of anxiety and excessive monitoring, risk of treatment changes without doctor's guidance, or questionable reliability of BP values reported by patients. In these cases, it would be desirable to have an alternative that can provide valuable information for clinical decision making.
Theoretically, BP measurement by community pharmacists presents certain key advantages, making it of particular interest. These advantages include (a) the availability of multiple BP readings due to the accessibility of the pharmacy and (b) the presence of a health care professional, who can select appropriate (clinically validated) measurement devices and supervise the measurement conditions. Moreover, patients commonly check BP at community pharmacies, 10 and taking BP measurements in this setting is recommended by some scientific hypertension societies, such as those in Canada (Canadian Hypertension Education Program Implementation Task Force) and Spain. 11, 12 Despite interest in the community pharmacy BP (CPBP) measurement method, we found in a literature review (SabaterHernández et al., 2010) that the usefulness of CPBP measurement in the diagnosis and treatment of hypertension had not been adequately studied. 13 Therefore, it was not possible to set clear recommendations to guide decision making based on CPBP measurements. In order to further assess the clinical usefulness of this method, the systematic error with respect to other BP measurements obtained by the reference methods in the management of hypertension (ABPM, HBPM, or physician's office BP as the traditional method) should be analyzed through agreement studies. 14, 15 In brief, agreement studies are conducted to assess the concordance (through appropriate statistical tests) between 2 or more measurements provided by different/alternative methods. 16 Since 2008, our research group has promoted a research line in this field. To date, we have reported results from 2 studies: the MEdida de la Presión Arterial en FARmacia (MEPAFAR) study and the Palmera study. [17] [18] [19] [20] [21] [22] Both studies included treated hypertensive patients (diagnosed by a physician; n = 169 and n = 70, respectively). In the MEPAFAR study, CPBP measurements were compared with HBP and daytime ABP, whereas in the Palmera study, CPBP was compared with HBP and physician's office BP (POBP).
Methods of the MEPAFAR and Palmera studies are described in previous publications. [17] [18] [19] [20] [21] [22] Briefly, CPBP was measured by the same pharmacist at each pharmacy (9 pharmacies were enrolled in both studies). In the MEPAFAR study, CPBP was recorded during 4 visits to the pharmacy over a 4-week period. Patients' visits were scheduled at the same time for all 4 time points (± 1 hour). In the Palmera study, CPBP was measured at 5 visits over a 5-week period (at least 2 visits in the 81.4%, using HBPM and daytime ABPM as the reference, respectively; Palmera study: 78.0%, using HBPM as the reference). 17, 19 As a result, the usefulness of the CPBP measurement method could be limited in patients showing adequate CPBP control; some of these patients may require treatment intensification (based on high daytime ABP and/or HBP figures) despite normal BP values at the community pharmacy.
• The CPBP measurement method showed a greater ability than HBPM to confirm the presence of elevated ABP (based on positive likelihood ratios).
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• The CPBP measurement method was superior to the POBP measurement method for detecting the presence of either control or a lack of control of HBP (based on positive and negative likelihood ratios for each method). 19 To our knowledge, the MEPAFAR and Palmera studies provide evidence for the first time that helps to establish recommendations for community pharmacists and physicians when interpreting CPBP measurements in treated hypertensive patients. These recommendations are of particular interest due to the involvement of the community pharmacist in the followup of treated hypertensive patients 25 and the need to achieve a better shared management of these patients.
As we mentioned above, ABPM and HBPM should be the first choice to assess the degree of BP control in the followup of hypertension.
2,6-9 Therefore, community pharmacists should promote the use of these methods whenever possible. 12 However, ABPM is not widely available in primary care practice, and not all patients are capable of measuring BP at home. Additionally, HBPM can cause unwanted reactions in some patients. Particularly in these cases, taking repeated BP measurements by community pharmacists may be the most suitable alternative to assess the effectiveness of antihypertensive treatment in clinical practice, even better than conventional POBP, which usually results in a higher measured BP. 26 In our opinion, as a nearby health setting, the community pharmacy may offer a more comfortable environment than a physician's office. As a result, the patient's alerting reaction (WCE) in the community pharmacy becomes negligible; thus, the CPBP represents the true BP more accurately than does the POBP.
Based on its key advantages (i.e., lack of WCE, high accessibility of the community pharmacy, availability of multiple BP readings, and presence of a health care professional), we believe the CPBP measurement method should not be restricted to the specific cases already mentioned but should also be used routinely in clinical practice as an extension of POBP. Thus, when ABP and HBP readings are available, CPBP may be useful as complementary information to validate BP readings and help guide the titration of therapy.
We are aware that our data are a first step to establish the usefulness of the CPBP measurement method in the management of hypertension, and further research to assess the
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morning and 2 visits in the evening). POBP was measured by a physician during 3 visits (all of which were scheduled in the morning) over a 3-week period. At each pharmacy and physician's office visit, 3 measurements were taken. At home, patients monitored their BP over 4 consecutive working days, taking 3 measurements in the morning and 3 measurements in the evening. The clinically validated OMRON M10-IT automatic electronic device (Omron Corp, Tokyo, Japan) was used at home, at the physician's office, and in community pharmacies. The same automated device was used in all locations, including the physician's office, to maintain consistency among the readings, improve the comparisons among them, and avoid any potential bias. In addition, current medical practice is moving away from using conventional mercury sphygmomanometers, and automated oscillometric devices are becoming very popular and are being used in many medical centers in developed countries, including Spain. 23, 24 All pharmacists, physicians, and patients were previously instructed on how to properly perform BP measurements according to international guidelines. 6 ABPM was performed on a working day. The average daytime ABP was calculated according to the sleep diary kept by each patient.
The main findings from both studies can be summarized as follows:
• The magnitude of the WCE was progressively reduced over successive visits to the community pharmacy. 18 Overall, the community pharmacy WCE was negligible and significantly lower than that observed at the physician's office. 18, 20 • The agreement between CPBP and HBP was found acceptable (i.e., kappa coefficient was 0.62; Lin correlation-concordance coefficients [CCC] were 0.80 for both systolic BP and diastolic BP). 17 On the other hand, the agreement with daytime ABP was only moderate (i.e., kappa coefficient was 0.56; CCCs were 0.74 and 0.67 for systolic BP and diastolic BP, respectively). 17 • The CPBP measurement method showed high specificity (MEPAFAR study: 98.0% and 91.8%, using HBPM and daytime ABPM as the reference, respectively; Palmera study: 92.9%, using HBPM as the reference) and positive predictive values (MEPAFAR study: 95.5% and 80.0%, using HBPM and daytime ABPM as the reference, respectively; Palmera study: 85.0%, using HBPM as the reference); thus, it was found to be accurate to confirm the presence of a lack of BP control. 17, 19 Based on these results, treated patients showing persistently elevated CPBP should be referred to a physician because they may require adjustments in their antihypertensive therapies.
• On the other hand, the CPBP measurement method showed low sensitivity (MEPAFAR study: 60.5% and 61.0%, using HBPM and daytime ABPM as the reference, respectively; Palmera study: 60.7%, using HBPM as the reference) and negative predictive values (MEPAFAR study: 77.4% and long-term agreement between methods, using larger samples, would be desirable. Also, a global assessment of this method would require studies measuring the association of CPBP with target organ damage and cardiovascular risk. To our knowledge, these studies have not been carried out but could accurately determine the specific usefulness of the CPBP measurement method in the management of hypertension. Moreover, during the interpretation and discussion of our results, we identified the following issues, which could guide and should be addressed in future studies:
• Patients included in the MEPAFAR and Palmera studies were all treated hypertensive patients. A parallel assessment of patients who are not undergoing treatment or do not have hypertension should be undertaken to assess the usefulness of the CPBP measurement method in the diagnosis of hypertension.
• The schedule of CPBP measurements in our studies was set arbitrarily, as there is no recommendation in this regard.
It is necessary to properly define the number, timing, and frequency of visits to the community pharmacy that allow obtaining a BP value as valid or close to "true/habitual" BP as possible.
• The CPBP measurements were taken by the same pharmacist in each community pharmacy. This method is distinct from a patient measuring his or her BP in the community pharmacy without any pharmacist supervision using selfattended BP monitors. Additionally, different pharmacists or pharmacy technicians taking CPBP measurements in the same pharmacy may have some impact on the results.
• Patients with arrhythmia were excluded from our studies, as oscillometric devices may not be able to give accurate BP measurements for this condition. Thus, our findings are not applicable to this group of patients. The limitations of using these oscillometric devices are inherent to the devices themselves and are present regardless of the location of measurement. It is becoming increasingly necessary that scientific societies, standardization bodies, and manufacturers address and work to improve this issue. 24 As this development is taking place, community pharmacists should take into account the use of other types of devices to measure the CPBP (e.g., aneroid sphygmomanometers).
• The community pharmacies that collaborated in the studies were all from Spain. Depending on the country and on the health system model, community pharmacies may have different characteristics (e.g., business model, staff training, reimbursement for services, staff availability, and patient confidence) that could significantly affect the availability or the ability of the CPBP measurement method and, therefore, the generalization of the results. In our opinion, our methods (using trained pharmacists and validated equipment) are relatively simple and could be exported to any community pharmacy. However, they should be tested under the specific conditions of other countries.
• There is no evidence showing which CPBP values should be considered as the optimal target for drug treatment or for the diagnosis of hypertension. We have assumed the thresholds used in the clinical setting as reasonable points of reference (systolic BP less than 140 mm Hg and diastolic BP less than 90 mm Hg). This matter should be studied in depth, as it is possible that normal CPBP values may be different from those defined in the clinical setting, even similar to those established for HBPM or daytime ABPM (systolic BP less than 135 mm Hg and diastolic BP less than 85 mm Hg). 17 In the future, we hope that these and other issues can be resolved. Thus, it will be possible to clarify the usefulness of the CPBP measurement method in the management of hypertension and to establish clear recommendations to guide decision making based on these measurements.
